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*K BALANCED BACK LIGHTING ...rheostat controlled, uni- 
formly diffused over the entire subject area. With controlled front 
lighting and a vacuum subject holder, you have the ultimate in 
micro-photography. 

Asacamera, the MICRO-MASTER® 105/35mm proves its ‘“‘class” 
on the toughest jobs — soiled, low-contrast originals, mottled sepias, 
doubled-sided tracings. The light is just right, contrast is heightened, 
the smallest details caught on the negative. 

Eleven other exclusive refinements make MICRO-MASTER the 
most advanced unit for engineering miniaturization available today. 


MICRO-MASTER 


105/35mm CAMERA-PROJECTOR 
for engineering miniaturization 


by Ings 7 


PROJECTS 
See it now, at your local K&E Dealer’s... or fill out and mail the 
coupon below for further information. 


Visit K&E Booths 231,-2,-3, and 244,-5,-6, at the VCC Show 


KEUFFEL & ESSER CO., Dept. GS-12, Hoboken, N. J. 


[J Please send me complete information on the MICRO-MASTER 
105/35mm Camera-Projector by K&E. 


( Please have a K&E representative call. 
Name & Title: 
Company & Address: 
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THE DOD STANDARDS PROGRAM, by W. F. Hutchinson 


Drastic changes of recent technology require an overall program (system) for the 
efficient handling and retrieving of data 
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The Effect? Zero! 
Sirs: 

In your October issue you ran a 
piece by Mr. Earl D. Black of General 
Motors Institute. The title was “Draft- 
ing Know-How,” and it stated clearly 
industry’s vital interest in the drafting 
education of young engineers. Since 
I am chairman of the Division of 
Engineering Graphics of the American 
Society for Engineering Education, 
you can be sure that ’m deeply con- 
cerned about the problem. In fact, 
Mr. Black made the survey for the 
specific purpose of reporting it to my 
Division. But I regret to have to say 
that this careful report and all the 
other surveys that have preceded it 
have been futile and they will almost 
surely continue to be. 

Some years ago I participated in a 
nation-wide survey of industry’s need 
for draftsmanship on the part of 
newly graduated engineers. The find- 
ings of our committee were identical 
to those reported by my good friend, 
Earl Black. We went further. Profes- 
sor R. S. Paffenbarger of Ohio State 
University was chairman of the com- 
mittee that did the work. Paffen- 
barger gave an oral report before one 
of the groups meeting at a national 
meeting of the American Society for 
Engineering Education —at Cornell 
University, I think. The effect? Zero! 
Maybe worse. Paffenbarger’s listeners 
realized that he was a teacher of en- 
gineering graphics and, believing he 
had a personal axe to grind, tended to 
belittle the efforts of the committee. 
This leads to a conclusion. 

My conclusion is based on that ex- 
perience plus the discouragement of 
years of similar failures. Paffen- 
barger’s report and Black’s report and 
all others have failed because the re- 
porters are always suspected of pos- 
sibly coloring their findings or report- 
ing only what’s favorable to their posi- 
tions. Therefore I’m utterly convinced 
that teachers are powerless to reverse 
or even to stay the flow of the tide 
of diminishing courses and time de- 
voted to engineering graphics. The 
only influence that might do the job 


Letters 


is the professional engineers’ and their 
personnel directors. If these people 
will tell the chairmen of the degree 
granting departments in the engineer- 
ing colleges that they will not employ 
young graduates without a reasonable 
amount of board training, then and 
only then will graphics have a chance 
of resuming its vital place. Time is 
running out. 

Failing this kind of intervention 
from industry, we teachers of engi- 
neering graphics in the colleges should 
bow to the inevitable: we should relax 
and enjoy ourselves. 

IRWIN WLADAVER 
Chairman 
Division of Engineering Graphics 
Amer. Soc. for Engineering Education 


Uniformity 
Sirs: 

After reading Mr. Meyers’ letter in 
the October 1960 issue of GRAPHIC 
Science, I feel it is: necessary to 
clarify some of his remarks before the 
wrong conclusions are formed by in- 
dustry and other government activi- 
ties. Fortunately, as Mr. Meyers states, 
he does not speak for the Navy De- 
partment, nor does he even speak for 
the Bureau of Ships. As he states, 
there are a few who see no real need 
for complete uniformity in drafting 
practices. These few, obviously, are 
those who are concerned only with 
one activity, one shipyard, or one 
manufacturer. But even these few in- 
sist upon uniformity so that not only 
the draftsman but also the shop work- 
er are in agreement as to the proper 
definition of weld symbols, abbrevia- 
tions, etc. It takes only a few minutes 
longer to look up the correct symbol 
or abbreviation than to make one up; 
but when the drawing must be under- 
stood by many, as it must in large 
scale production, these minutes be- 
come insignificant when compared to 
the confusion and callbacks required 
because of non-standard data shown 
on drawings. 

Mr. Meyers asks: “How can mono- 
detail pay off for us?” This leads one 
to believe that the whipping - boy, 


est es ie BE ge eee 
(Letters to the editor should be addressed to Graruic Science, Wilton Center, 
Wilton, Connecticut. Names will be withheld upon request but all must be signed.) 
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MIL-D-70327, is forcing everyone te 
a mono-detail system. I would like te 
call his attention to MIL-STD-7 
which allows the use of either mono, 
or multi-detail drawings. 

He also writes about the “20 year: 
of ‘junk’ ” that he still needs and can| 
not afford to redraw. If the drawing; 
had been prepared properly in the 
first place, handled properly, anc 
used only when the drawing had te 

e revised, allowing microfilm to take 
up the brunt of reproduction, Mn 
Meyers would have much less of « 
problem. Often we concern ourselve: 
with the first cost rather than the en| 
tire cost over a number of years. The 
best filming and blow-back technique: 
are of no value if the original drawing 
is “junk.” It only costs a few cent; 
more to do something right. As the 
old saying goes: “Do it right or don’ 
do it at all.” 

Mr. Meyers writes of the Neoflov: 
System adopted by his shipyard. Uni 
fortunately, I have never been abl 
to see this system in operation, since 
the Neoflow equipment was inoperai 
tive due to mechanical difficultie: 
during my last three visits there 
Can it be presumed that these “ver 
tangible and large savings” resultins 


_ from Neoflow include the cost o 


repairs and the delays resulting fron 
down-time? 

With respect to Mr. Meyers’ drum 
beating for functional drafting, it goe 
without saying that a certain amoun 
of functional drafting has its place, a 
does any quick and dirty shortcut 
But, is it not the primary purpose o 
any technical document to transmi 
information? If so, we should mak 
the drawings easy to be understoo 
by all those who must use them, an 
not necessarily bend over backward 
to make it easier for the one perso 
who draws it. If one drawing shorteu 
results in an error or misunderstand 
ing in production, where is you 
saving? 

Since from the tone of Mr. Meyer. 
letter he considers himself a critic i 
the field of engineering drawings it 
hard to understand why the Depar 
ment of Defense is standardizing o 


(Continued on page 25) 
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New Kodak Ektalith Method saves you time, 
space and equipment costs in office offset duplicating 


bis. compact, table-top installation, teamed with 
office copy camera and duplicator, lets you make 
either high-quality photo offset masters or direct paper 
copies of the widest variety of documents—enlarged, 
reduced, or same size. Only 3 simple steps—expose, 
process, transfer. In less than 2 minutes’ time, you’re 
ready with master or copies! Job’s as clean as it is 
easy, can be handled by anyone in the office with a 


minimum of training. 


Kodak Ektalith Loader-Processor, shown to left, 
permits entire operation to be carried out in room 
light. Together with companion Kodak Ektalith Copy 


Unit it costs you only $788.50. 
» Now you can reproduce practically anything 


-K ODA K 


“~ 
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@ 
Vetalith .. puts you ahead in offset 


printed, typed, written or drawn—quickly, conven- 
iently, and at low cost. You can copy all line work 
and a variety of halftones—all kinds of pen, pencil, 
or crayon writing in almost any color. Solid images 
are reproduced next to fine detail without mottling. 
Masters require little or no clean-up time, are easily 
corrected prior to running. 

Free booklet gives complete de- 
tails on Kodak Ektalith Method and 
equipment for both room light or dark- 
room installation. Call your Kodak 
Ektalith dealer or write Eastman 
Kodak Company, Graphic Reproduc- 
tion Division, Rochester 4, New York. 


Price ts list and subject to change 
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NGlitary Engineering “Documentation 


by W. S. Hutchinson 


Standards in the DoD Program 


TANDARDS occupy an important 
position within the Engineer- 
ing Documentation. framework. 

We are well aware that military 
weapons today are more complex 
than they were twenty years ago; 
their development, production and 
maintenance now involve intricate sys- 
tems. Conventional documentation of 
engineering data is no longer ade- 
quate. The status of technology has 
changed so drastically in recent years 
that we are faced now with the com- 
pelling task of standardizing basic 
data inputs into integrated systems. 

In addition, one of the most chal- 
lenging problems today is information 
retrieval—finding the right data with- 
out exhaustive and time - consuming 
search or having to duplicate the re- 
search or design. In the strictly engi- 
neering documentation area, the year- 
ly output of engineering drawings 
alone runs about six million for the 
military sizes. 

The massive files already contain 
better than 50 million drawings. This 
excludes the numerous other forms 
of engineering documentation.’ It has 
been estimated that a billion copies 
of these are reproduced each year to 
meet defense requirements. 

One of the primary objectives of 
data réttieval systems is to place at 
the user’s disposal an array of proc- 
essed data representing a higher or- 
ganization than normally would be 
available. In this manner, the review 
and decisigg making processes can be 


Mr. Hutchinson is Assistant Chief, Mechanical 
and Engineering Programs Branch, Standardiza- 
tion Division, Armed Forces Supply Support 
Center, Washington 25, D.C. 
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CHART I—ENGINEERING DRAWINGS, ASSOCIATED LISTS 
AND DRAFTING PRACTICES: STANDARDS 


Prep. Init. Compl. 
MIL-STD No. Proj. No. Title Act. (F.Y. Qtr.) 
MIL-STD- 1B DRPR-0006 General Drawing Practice ... Sig 1-59 1-61 
MIL-STD- 2B 5 Eng. Drwgs., Sizes & Formats 
(Consol. of MIL-STDs-2, 3, 
Cw A)icd nl eh bacteremia Aprvd. 8/25/60 
MIL-STD- 7A DRPR-0038 Types & Defin’s of Eng. Drwgs. Weps 1-60 2-61 
MIL-STD- 8C DRPR-0010 Dimensioning and Tolerancing OR 2-59 2-61 
MIL-STD-12C DRPR-0012 Abbreviat’ns for Use of Drwgs. AMC 1-61 4-61 
MIL-STD-15B 601-88 Elec. & Electrne. Symbols .... SH 98-57 8-62 
MIL-STD-16C DRPR-0024 Elec. & Electrne. Ref. Designa. Sig 2-59 2-61 
MIL-STD-17A 409-43 Mechanical Symbols ........ SH 1-55.09 or 
MIL-STD-19A DRPR-0030 Welding Symbols (to be super- 
seded by Industry Standard). SH 1-60 4-60 
MIL-STD-24B DRPR-0016 Revision of Drawings ........ T 460 2-61 
MIL-STD-28A DRPR-0019 Drwg. Titles, Apprv. Meth. of 
ASSIONS cere co eee ae ree AMC 3-60 2-61 
MIL-STD-29 DRPR-0018 Springs, Mach., Drwgs., Re- 
qrints, For bs ace eicreen tee OR 1-61 4-62 
MIL-STD-380A Assoc. Lists, Parts List, Data 
Lists Index’ Listyece serene Aprvd. 6/1/60 
MIL-STD- DRPR-0004 Lubrication Diagrams ....... OR Cmpltd. 2/61 
MIL-STD- DRPR-0005 Electrical Schematic Diagrams. Sig 1-59 4.60 
MIL-STD- DRPR-0023 Optical Diagrams ........... OR 2-59 8-60 
MIL-STD- DRPR-0031 Gears, Drwg. Requirements .. OR 2-60 2-61 
(EP Study) DRPR-0001 Dept. of Def. Drwg. Practices. OR Continuing 
(EP Study) DRPR-0042 Drwg. Nos. & Parts Nos. .... TC 2-60 1-62 
(EP Study) DRPR-0047 Preparation of Master Formats 
per MIL-STD-2B = easeec ee SH 1-61 2-61 


more complete, more accurate, and 
much faster. Individual files of a spe- 
cial nature can be eliminated when 
the user has assurance that the over- 
all system provides better and more 
accurate service. 

As specialization increases, engi- 
neers become more informed in their 
specialties and correspondingly less 
informed in the surrounding technolo- 
gies. While their need-to-know has 
expanded, the organization of data to 
match that need has not kept pace. 
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1 Engineering Documentation consists principally 


of the following types of documents: 

Engineering Drawings 

Associated Lists— 
Parts List (PL) or (ML) 
Data List (DL) 
Index List (IL) 

Technical Manuals 

Technical Orders 

Technical Handbooks 

Specifications 

Standards 

Test and Evaluation Reports 

Data Sheets 

Process and Control Documents, such as— 
Engineering Change Notices 
Engineering Release Notices 
Engineering Orders 
Generation Breakdowns 
Parts Usage Lists 
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The crux of this problem is engineer. 
Ing communication. 

! Engineering communication, — of 
course, depends principally on the 
media of engineering drawings, stand- 
ards, and related data and design cri- 
teria. The engineer must have imme- 
diate and direct access to this materia] 
for his possible application, Adequate 
systems of engineering documentation 
will satisfy that requirement. 

Once such systems are established. 
they will remain responsive to the 
data requirements imposed by both 
present and future military demands. 
Maintenance of compatability be- 
tween military practices and those of 
industry will become increasingly im- 
portant. 

We depend on thousands of con- 
tractors, sub-contractors, and vendors 
to design and produce new weapons 
and supporting material. Each con- 
tractor has his own method of operat- 
ing, and his own practices which 
differ somewhat from those of other 
contractors and those of the military 
services. 
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T Is ONLY through standards — 
I jointly and cooperatively devel- 
oped—that these differences can be 
narrowed. Of the considerable num- 
’ ber of Military Standards now in exis- 
tence, many are currently under re- 
vision to bring them in line with 
newer requirements, such as legibility 
in reproducing microfilm. New ones 
are being added. Chart I gives the 
MIL-STD number where one has 
been assigned, the project number, 
title, the preparing activity, and the 
initiation and expected completion 
dates by fiscal year quarter. 

In the microfilming area, nine doc- 
uments, Federal and military specifi- 
cations and standards, were approved 
back in April 1960, spelling out how 
data should be furnished in both roll 
microfilm and utilized PCAM (Punch 
Card Accounting Machine) aperture 
card forms. Several of these docu- 
ments are also under revision to make 
necessary corrections. 


Cuart II 


F THE projects relating to docu- 
ments for procurement of engi- 
neering data by the military, Military 
Specification MIL - D - 70327, for 
“Drawings, Engineering, and Associ- 
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In a typical application 


the POST Diazo Materials Selector Chart, a 


draftsman, supervisor and reproduction specialist solve a special print-making 


problem in short order. 


Solve unusual 
reproduction problems 
with new Diazo 
Selector Chart 


Keeping up with rapid developments 
in graphic reproduction and com- 
munication techniques is a difficult 
job these days, even for the experts. 


From the engineer’s and drafts- 
man’s point of view, it’s largely a 
matter of sorting out the specific 
information which helps him do a 
better job. 

The new Post Diazo Materials 
Selector Chart does just that—pro- 
vides a condensed, tabular reference 
piece that helps you anticipate the 
ideal diazotype prints for various 
needs before they occur. This con- 
venient chart gives brief informa- 
tion on sensitized papers, interme- 
diates and specialties in terse “‘ what, 
when, why and where”’ style. 

If you’re concerned, for instance, 
with print distribution to different 
departments, units or groups, then 
prints on a variety of colored stocks 
might be the answer. 


Increasing print production from 
diazo equipment with a lower-power 
light source . . . making legible 
prints from worn old tracings... . 
even making copies from an opaque 
print ... all can be handled by use 
of new Post 206M-14, a fast, extra- 
sensitive whiteprint paper. 


Suppose a design conference calls 
for a poster, actual size, made from 
a large engineering drawing, rigid 
enough for display, tough enough 
for extreme handling and on-the- 
spot sketches? Post diazo-sensitized 
cardstock in 32 or 50 lb. weight can 
turn the trick on standard reproduc- 
tion equipment, ammonia process or 
semi-moist. For many more helpful 
solutions to similar situations, ask 
for your personal file-size copy, of 
the Post Selector Chart, available 
from your Post dealer or Frederick 
Post Company, 2450 North Avon- 
dale Avenue, Chicago 18, Illinois. 


SENSITIZED PAPERS & CLOTHS ® TRACING & DRAWING MEDIUMS # DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES © FIELD EQUIPMENT & DRAFTING FURNITURE 


GRAPHIC SCIENCE 


ELLIPSE 
TEMPLATES 


Seim@OF TEN $ O50 


15° — 60° in 5° increments 
34" __ 2," major axes 
Finest precision quality 


Timely Ellipse Templates are dimension- 
ally exact. All cutouts are smooth — free 
of molding flash or milling scores. They're 
precision die-cut of thin (.020) instrument 
quality plastic for shadowless viewing, and 
exact tracing. Permanent, accurate pin- 
point centering. 


Timely Ellipse Templates are the finest 
quality and workmanship you can buy. Yet 
they cost only $9.50 for the complete set 
of ten templates . . . less than a dollar 
apiece in sets. Ask your dealer for Timely 
No. 92-A Ellipse Set. Also available singly 
at $1.50 each. 


OTHER TIMELY 
ELLIPSE TEMPLATES 


No. 92-B: Four templates. 100 el- 
lipses: 15° - 30° -45° -60°. . $3.90 


No. 91: Small ellipse template. 15° - 
60° in 5° increments. %” - 34” major 
AXES Mera alavs teen eteha oan Rea $1.50 
No. 120: Big ellipse and Curve Tem- 
plate Set. 4 templates. 14” -6%4” 
IMallOtmaxes sas Oe 5 605075. 
PrOJOCtlOMSmeeay whe che cree sre $6.00 


ULI LELLY 


PRODUCTS COMPANY 
Baltimore, Ohio 


CHART II 
DOCUMENTS FOR PROCUREMENT OF ENGINEERING DATA 


Type Prep Init Compl. : 

Proj. No. Proj. Title Act. (FY yr Qtr) 
DRPR-0039 KP Armed Services Procurement Regula- 
tion Policies Affecting Engineering 

Documentation sameoee eee AMC 2-60 1-62 
MISC-0051 Spec Procedures, Instructions and Format 
for the Preparation of Technical 
Data Sheets (TIF) (based on MIL- 

P21. 973 VAN eee ce sey ccteuetetenetorey saeeerene AMC _ Apprvd 1-59 
DRPR-0040 Hdbk Procedures to be followed by Con- 
tractors in Preparing Contractor 

Desion Standards ee] eee AMG 2-60) 4262 
MISC-0077 Stdy Military/Industry Technical Manual 
Specifications Standardization Pro- 


OTANI ii. wa cain eee bes aCe Se AFSSC _ 3-60 
DRPR-0026 Visual Aid for Indoctrination in Sup- 

port of MIL-D-70327 (Motion Pic- 

tire a eyo cis. te ne ee O Completed 
DRPR-0028 Spec Drawings, Undimensioned, Master 

Lay Out ere aise 0 sie bestehe Bea eee ae AMC 3-60 4-61 

Spec Drawings, Undimensioned, Printed 

Wiig 5 ne i aie nts a tee ae eee AMC 
DRPR-0036 Spec Drawings, Engineering, and Associa- 

ted Lists, Rev. to MIL-D-70327 .. Or 1-60 4-60 
ated Lists” was approved a year ago. Cuart III 

An extensive revision is now under- 

way to remove unnecessary options, RojEcTs for the preparation of, or 
to clarify requirements, and to pro- P revision to, documents furnishing 
vide for more definite identification of basic design guidance or engineering 
the kinds of drawings to be specified reference data are Chart III. 


for different purposes. 


CHART HI—DOCUMENTS FOR DESIGN GUIDANCE 
AND ENGINEERING REFERENCE 
Type Prep. Init. Compl. 
Proj. No. Proj. Title Act. (EeYs Qtr.) 
PRPR-0034 Std Welding Terms and Definitions (MIL- 
STD-20 to be superseded by Indus. 


Side) oT isan ke ce oe ee SH 2-60 38-61 
DRPR-0015 Welded Joint Design, Rev. to MIL- 
ST aa coos a nea eee SH 38-61 4-62 
6650-0004 Std Optical Terms and Definitions ..... OR 3-58 2-61 
DRPR-0035 Std Definition of Terms for Equipment 
Division asjan thee are one Se OR 2-60 2-61 
DRPR-0017 Hdbk Sheet Metal Design Details ........ AMC 1-60 4-61 


DRPR-0046 Std Welded Joint Designs, Armored Tank 

Type (Rev. to MIL-STD-2]) ..... OR 1-61 1-62 
MISC-0022 Spec Value Engineering ............... SH 2-59 2-61 
MISC-0067 Std Identification Marking of U.S. Mili- 

tary Property, Rev. to MIL-STD-130 AMC 2-60 2-61 
X999-0020 Std Color Code for Pipe, Hose, and Tube 

Lines for Missiles and Associated 


Ground Equipment’ .7.2... .2eee: OR 2-58 4-60 
604-008 Std Color Codes for Gas-Cylinders and 
Pipelines yy to sone oa eee CML 4-56 2.60 


MISC-0055 Hdbk Micro - Reproduction of Engineering 
Data, Requirements for Guidance 
to Draftsmen and Reproduction 
Personnel (Relates to factors neces- 
sary in obtaining satisfactory micro- 


reproduction of engineering data)... AMC 4-59 4-61 
701-22 Hdbk Specifications and Standards, Order of 


Precedence for Selection of, MIL- 
STD#143) 5. seagitecn ee ee ee ARDC 3-58 4-60 


GRAPHIC SCIENCE DECEMBER, 196¢ 


Three-in-one 
answer to 
miniaturization 


e Unique PHOTOSTAT 105mm Camera-Projector does 
three * jobs. One lens head microfilms and projects hard copies 


up to 40" x 60". Performs all functions required for drawing 
restoration. 


e Exclusive horizontal unit fits into any room with normal 


ceiling. Saves space, labor and investment. 


e Minimized reduction ratios (4x to 10x) and highest quality 
optical components permit superior definition and clarity. Get 
quality results on quantity production. 


*Optional suction back (standard on model #3), produces litho film negatives 
up to 14" x 17", line or autoscreen. 


PHOTOSTAT.— the most respected name in graphic reproduction 


EQUIPMENT 
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AND SUPPLIES — MICROFILM ¢ OFFSET « PHOTOCOPY « COPIER 


--=— 


7D-12-GS 
Please send details of: 


DO PROCEDURAL MICROFILMING O OFFSET DUPLICATING 
O PROJECTION PHOTOCOPYING O OFFICE COPYING 


PHOTOSTAT CORPORATION 


ROCHESTER 3,N.Y.,A SUBSIDIARY OF Itek CORPORATION 
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What’s missing in this photo? 
It looks like any other drafting room 
. . . but what you do not see is 
‘DEDICATION OF PURPOSE — 


ORGANIZATION . . . an integrated 
team! 


For when you contract with Parco 
for peak load assignments arising 
in your design and drafting opera- 
tions—regardless of whether on your 
premises or ours—you get the benefit 
of our experience in servicing the 
nation’s leaders in the CHEMICAL, 
METALLURGICAL, POWER, 
PAPER, NUCLEAR AND INDUS- 
TRIAL FIELDS. 
* 


cod ed 


The Parco Company has been pro- 
viding design and drafting services 
as an extension of industry’s drafting 
departments for fourteen years. To- 
day, over 95% of our assignments 


are on a repeat order basis. 
* Se * 


Parco is the design and drafting force with 
a reputation for efficiency, economics and 
integrity. The company is a pioneer in the 
sub-contracting field, having introduced 
new cost saving means to the industry. In 
1953, Parco developed and patented the 
PDQ Technique — an ‘erector set model 
and dimensioned photo drawing’ system. 
Later, the company became the only sub- 
contractor to offer Electronic Data Process- 
ing of technical problems with the use 
of the UNIVAC 120. 
* * & 
Now, Parco brings you a new and proven 
method of cost saving. Known as CRIT- 
ICAL PATH.SCHEDULING, we shall be 
pleased to tell you how you can make 
important savings and further control your 
projects with this system. 


To: THE PARCO COMPANY, Inc. 
136 Church St., N. Y. 7, N. Y. 
Please send me data on the following 
items with no strings attached: 


I. Free Monthly Technical Topics. 
2. Estimate and Proposal. 

3, Critical Path Scheduling. 

4. Parco Modus Operandi. 


My Mailing Address is as follows: 


Please print or type. 
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Notes & Comment | 


We're Moving to the 
Country! 


FFECTIVE December 1, GRAPHIC 
ScIENCE is moving its editorial 
and advertising offices to Wilton Cen- 
ter, Wilton, Connecticut. We'll have 
more room and larger quarters there. 
The phone number: POrter 2-5564 
(Area code 203). Make a note of it! 
GRAPHIC SCIENCE 
Wilton Center 
Wilton, Conn. 


For your information, Wilton is the 
geographic center of famed Fairfield 
County, and only an hour’s drive from 
New York. Come visit us! 


Award for Service 


OOPER- TRENT a Washington, 
D. C. firm specializing in repro- 
duction of all types, including Xero- 
graphy, blueprinting, letterpress and 
offset, and photostating, has been 
awarded the Employer's Merit Award 
for “Exceptional accomplishments in 
extending opportunities to the physi- 
cally handicapped.” The Citation was 
made to the firm on behalf of Presi- 
dent Eisenhower's Committee on Em- 
ployment of the Physically Handi- 
capped. 

The success story of Mr. Cooper 
and Mr. Trent had its beginning in 
1943 when the two men alone started 
their company at 2521 Wilson Blvd., 
in Arlington, Va. The firm now has 
four locations and employs approxi- 
mately 250 people. 


Pencils 


NE OF the oldest pencil com- 
O panies in the world, Koh-I 
Noor of Bloomsbury, N. J., has an- 
nounced the establishment of a 
scholarship at Ferris Institute, a state 
college at Big Rapids, Mich., where 
primary emphasis is on practical, vo- 
cational and technical education. It 
will be known as the Koh-I-Noor 
Pencil Co., Inc., Scholarship, and it 
will be awarded to the most deserv- 
ing student in the newly instituted 
program in Reproduction Techni- 
cian Training and Drafting. In an- 
nouncing the scholarship, William E. 
Danjezek, president of the pencil 
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company, said, “We are establishin) 
this scholarship at Ferris Institute al 
a symbol of this company’s tradition 
al interest in drafting and engineer 
ing, and in encouraging young mer 
to enter the field.” The initial aware 
has been granted to Mr. Eugene Dex 
Fouw, of Coopersville, Michigan, who 
entered his first year at Ferris in Sept 
tember. ; 

In addition, Mr. Danjczek has any 
nounced a change in his firm’s name 
from Koh-I-Noor Pencil Co., to Koht 
I-Noor, Inc. Decision to change the 
company’s name was taken in view of 
the diversified range of drafting ana 
writing products the firm now manu 
factures, in addition to pencils ana 


leads. 


Giblin Joins Pack 


rn. R. M. Grpuin_ has beer 
M named executive vice presil 
dent and general manager of the Pacl 
Manufacturing Co., Logan, Utah, by 
the firm’s president, Mr. Dean C 
Pack. Mr. Giblin, formerly with Hami 
ilton Mfg. Co., Two Rivers, Wisc. 
has predicted a bright future for the 
Pack enterprise, whose key produc 
is a low cost, interlocking file for stor 
ing engineering drawings, tracings 
and blueprints. According to Mr. Gib 


‘lin, Pack is currently planning a na 


tion-wide promotion to “tidy-up” the 
drafting rooms in the design and re 
production departments of America’: 
industries. Means: an independen 
sales organization now being built 
In addition to the Inter Lock Files 
the firm produces Formliner, a preci 
sion device for doing all types of rul 
ing jobs. Additional new products aré 
being developed by the company witl 
market introduction scheduled fo 
mid-1961. 


Ozalid Expands 


zZALID Division of General Ani 

line & Film Corp., is emerginy 
as a major supplier in the whiteprint 
ing industry, according to an an 
nouncement from the firm. Twelv 
new semi-dry diazo machines and a 
extensive line of semi-dry reproduc 
tion materials are now being mai 
keted approximately doubling it 
product line. 
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If you have any of these problems: 


Files jammed and no more Damaged drawings Wasted time searching 
space for files (or so it seems) —dog eared, torn, or wrinkled. for drawings lost, misplaced, ‘or 
mis-filed. 


then you need 


TIN.TLETRIELIOLC[K)eed/ 


P. O. Box 508, Logan, Utah 
Please send me more information about the Pack Inter-Lock File system. 


C 
E 
; Cone-shaped opening for 
| fingertip removal of drawings 
4 
' 
| Add individual file SAVE SPACE 
é Renn henry oL,verncally Arrange in any size or shape stack to 
E as needed fit existing space... extend stacks 
E right to the ceiling or around existing 
H files. 
: SAVE TIME 
i With indexing and out-marking right 
p on file door, drawings are easy to file 
: and find... and cone-shaped opening 
| permits fingertip removal. 
SAVE MONEY 
; Cost is low, and many firms purchase 
Pe eyed indonind as “office supplies” instead of Capital 
; on file door equipment. 
j File single rolled drawing, PROTECT DRAWINGS 
or 3 or 4 igen lbs rene’ Dust-proof, light-tight, crush proof, 
EAE EOF sen bes: me and fire-resistant construction keeps 
Arrange in any size or shape valuable drawings safe. Easy access 
stack to fit available space protects from handling damage. 
4 PACK MANUFACTURING CO. C] | am interested in your leasing plan 
: 
4 Pca occ cae a sno re racer seer cre nares sens earvar Title: s..acalsi tees 
Brier Nica ren so 5 02 os aces 9a tae ae ae Et ane 
WA cholera og ck 2 Beas ene apes ees eaten Sanat seas casei snee nee Een 
F City ee Oe ce EP Eee ae Zone.......... State..........-....eecressseonescerenenene 
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CRONAFLEX: best engineering films you can use 


CRONAFLEX: Photographic versatility 


CRONAFLEX plus photography plus 
drafting equals the best combination 
for photo-drafting techniques. 


CRONAFLEX: Durability of CRONAR® base 


CRONAFLEX copies are free of kinks 
and tears. Its rugged and flexible base 
adds years of life to your drawings. 


CRONAFLEX: Superb drafting surface 


Matted on both sides, CRONAFLEX accepts 
pencil and ink, erases easily 
without ghosting or affecting the surface. 


CRONAFLEX Engineering Reproduction Films are now being used to make out- 
standing reproductions of engineering drawings in shops everywhere. Shown 
here are three major reasons that help explain its success. There are more. 


ALL CRonAFLEX films are on rugged Cronar* polyester base. This means 
they are dimensionally stable... so stable that many companies use them fon 
exacting template work. CRONAFLEX intermediates provide faster print-through 
speeds and better resolution of detail because of the optical clarity of the base. 


CRONAFLEX films are now available in four types: (1) Direct Positive 

Reus PAr OF Film; (2) Contact Film; (3) Projection Film; (4) CRONAFLEX Drafting Films 

Better Things for Better Living It’s the most complete versatile line of engineering reproduction films you ca 
: use. For more information, contact your Du Pont Technical Representative, o 

... through Chemistry write: E. I. du Pont de Nemours & Co. (Inc.), Photo Products Department 

Wilmington 98, Delaware. In Canada: Du Pont of Canada Limited, Toronto 


* Du Pont’s trademark for its polyester photographic film base 
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AL: NEMCE! me Documentation: Redstone 


A report on the microfilming system developed at the 
U.S. Army Rocket and Guided Missile Agency to handle 


2,350,000 engineering drawings and related documents 


Prepared with the assistance of 
Harry E, Patterson 


REDSTONE PHOTOGRAPHER: Ernest MacMeans, Huntsville, Ala. 


URING THE PAST three years 
the United States Army 
Rocket and Guided Missile 


Agency (ARGMA), with headquar- 
ters at the Redstone Arsenal, Hunts- 
ville, Ala., has become one of the larg- 
est Defense Department users of 
microfilm mounted in aperture cards. 
Currently their engineering documents 
section contains an active file of over 
850,000 drawings and related docu- 
ments, and they possess a historic file 
in excess of 1,500,000 drawings and 
documents, all on microfilm mounted 
in aperture cards. 

Much of the equipment and many 
of the procedures are unique to 
ARGMA and have evolved from spe- 
cific needs of the Agency, following 
discussions between Agency personnel 
and the firms supplying it with the 
equipment used in the system. 

A prime contractor supplying parts 
and missile weapons is permitted to 
submit complete engineering records 
in microfilm mounted in aperture 
cards to ARGMA (as well as to the drawings a m 
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BASIC CAMERA is used to microfilm engineering documents originating at 
ARGMA, and documents and drawings submitted by smaller contractors. 30,000 
enth are estimated to pass under the lens of this unit. (Recordak) 
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Reference Sub-Unit 


Screen for 
Legibility 


Assign 
-Distrivution 
Code 


Control Sub-Unit 


Reproduction Sub-Unit 


Cestroy 
© Crawings 


Mount Film 


Ship cards or 
hard copy with 
listings to other 
agencies Reproduce 
Hard Copy 


Outside Contractors 


Inspect for 
Density and 
Resolution 


Data Processing Sub-Unit 


Print Distribution 
Listings 


FLOW CHART FOR VISIBLE INDEX CARDS 


depots and sub-contractors who will 
be most directly concerned with the 
project involved) where this pro- 
cedure is indicated in the contract. In 
such a case a prime contractor is not 
permitted to submit drawings in hard 
copy. 

At present, ARGMA is equipped 
for instant, completely - mechanical 
retrieval of any of its 1,500,000 
drawings. In addition it can print 
out in virtually any form desired— 
paper-to-paper, card-to-paper, card- 
to-card and paper-to-card. Stra- 
tegic placement of viewers and reader- 
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printers throughout the Documenta- 
tion Service Unit and the engineering 
section enables personnel to view en- 
larged microfilm drawings. 

Future plans at ARGMA call for 
even further expansion of the mechan- 
ized engineering documentary filing 
system. Studies are now being con- 
ducted on modifications which will 
permit even more rapid search of filed 
microfilm documents. The use of 
closed circuit television to bring the 
filed documents rapidly to the person 
desiring to examine them is another 
possibility which is being studied. 
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INCENTIVE FOR PROGRESS 


N THE EARLY 1950's, with the very 
I rapid expansion of the Army mis- 
sile program, it became evident that 
the then-current method of maintain- 
ing engineering records for  re- 
pairing, maintaining and deployment 
of weapons would be outstripped. 

ARGMA’s Engineering Documenta- 
tion Center was responsible to receive, 
check, record, store, reproduce and 
distribute documentation, and relay 
data, for each component of each mis- 
sile system: operating units absolutely 
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STRICT FILM INSPECTION is given 
to each frame or piece sent to Redstone. 


RS, 


had to have proper and up-to-date 
documentation; engineers constantly 
referred to and checked drawings; 
and the procurement division of 
ARGMA needed quick access to dia- 
grams, drawings and specifications in 
order to obtain needed repair and re- 
placement parts from manufacturers. 

The center began a manual opera- 
tion in 1950, using original drawings 
and blue prints. By 1954 it had be- 
come apparent that manual operation 
was far too slow—that some faster, 
less expensive system of controlling, 
processing and distributing engineer- 
ing data was urgently required. 

Following two years of intensive 
feasibility studies of mechanized proc- 
essing, it was decided in the latter part 
of 1956 that a combination of micro- 
film aperture cards and electrical ac- 
counting machines would solve many 
of the problems of the documentation 
center. 


SystEM DEVELOPMENT 


URING THE EARLY months of 1957, 

two microfilm cameras were pro- 
cured, the minimum number of electri- 
‘cal accounting machines installed, and 
ARGMA began converting its engi- 
neering documents from a manual to a 
mechanical filing and retrieval system. 
During these early months one of the 


as “hard copy” from the scores of 
suppliers and contractors. The draw- 
ings were checked for accuracy and 
legibility, microfilmed on 35 mm. 
microfilm, and then sent to a film 
processing contractor for developing 
and the duplication of the desired 
number of rolls. After this they were 
returned to the Agency at Redstone. 
Following this, an EAM (electrical 
accounting machine) card containing 
all pertinent information was key- 
punched and key - verified directly 
from the roll of microfilm with the aid 
of a viewer. The keypunched card was 
then used to reproduce as many dupli- 
cate decks as necessary. Through the 
use of a semi-automatic mounter the 
roll film was then cut and mounted 
into the punched card. Simultaneously 
the operator of the mounter compared 
the drawing number shown on the 
fim against the drawing number 
punched in the card as a final check. 

While the system continues basic- 
ally to operate on the same principle, 
today because of the increased vol- 
ume, prime contractors and suppliers 
submit their engineering data directly 
on microfilm already mounted into 
aperture cards. This is done through 
their contracting officers to ARGMA 
and other agencies of the Army Ord- 


nance Missile Command as well as to 
specified depots. 

ARGMA continues to receive and 
process hard copy engineering docu- 
ments from contractors whose work 
load does not justify the installation 
of filming, card punching and mount- 
ing equipment and whose contracts 
do not permit this kind of operation. 
In these cases, as well as for those 
engineering documents and _ related 
data originating at the Agency, 
ARGMA microfilms, maintains, and 
provides EAM cards. 

The single great advantage under 
the microfilm system is that the EAM 
card, once verified, contains a forever- 
accurate engineering drawing combi- 
nation with all pertinent information, 
ready to be sorted into any desired 
sequence, reproduced, filed and re- 
trieved with the utmost efficiency by 
high speed electrical accounting ma- 
chines. The saving in time is, of 
course, enormous. Equally important 
is the space saving, (It is now pos- 
sible to store 100,000 drawings in 
only 4 square feet of floor space.) 
and the saving in personnel (ARGMA 
has reduced its clerical filing person- 
nel by more than 40% since mechaniz- 
ing). 

In addition, ARGMA has found 


difficulties which had to be overcome 
was the maintenance of a complete, 
uninterrupted manual system while 
the conversion to aperture cards and 
accounting machines was _ taking 
place. For several months the two 
separate systems had to operate and 
both files be maintained. 

At the beginning all engineering 
drawings were received by ARGMA 


CARD-TO-PAPER is a frequent printing requirement. Operating at the rate 
of 20-f.p.m. and cutting each drawing individually, the automatic, continuous 
electrostatic unit can use either bond or reproducible paper. (Haloid-Xerox) 
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PAPER-TO-PAPER by diazo is not obso- 
lete; it’s used at ARGMA to reproduce 
drawings for needed distribution to any 
one of a dozen different places. (Ozalid) 


that there are substantial dollar sav- 
ings under the new system. 


System ANALYSIS 


NCE MICROFILM had been intro- 

duced for the storage of engi- 
neering documents, copying became 
the first subsequent step, since both 
engineering and procurement needed 
to have copies of documents available 
instantly. The Agency therefore set up 
the following basic methods of print- 
ing out any or all engineering infor- 
mation for the use of those agencies 
concerned. 

I. CARD TO PAPER: For those 
needing paper copies in quantity, 
ARGMA has installed an automatic, 
continuous electrostatic printer which 
prints the microfilmed image from 
aperture cards on either plain bond 
paper or-on reproducible paper at the 
rate of 20 feet of finished drawings 
per minute. It is able to print from 
1 to 400 copies from any card merely 
by setting a dial. The machine is 
equipped with an automatic cutter 
which clips off each drawing as it 
leaves the machine. Savings in repro- 
duction costs realized in the first 
month of use were more than $53,000; 
time for reproducing individual draw- 
ings was cut by as much as ten days. 

II. CARD TO PAPER: Automatic 
microfilm viewing machines, which 
are relatively low in cost, have been 
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procured in sufficient numbers for 
strategic placement throughout the 
ARGMA Engineering Department. In 
this way engineers are given the op- 
portunity of rapidly viewing any one 
of 850,000 drawings with which they 
might be required to work. If neces- 
sary, they can reproduce through this 
same machine an 18” x 24” paper re- 
production of the drawings desired 
from the aperture card within 10 
seconds. 

II. CARD TO CARD: Since virtu- 
ally all of the engineering filing and 
reproduction at ARGMA is on aper- 
ture cards, the agency has two types 
of equipment which print from origi- 
nal card to duplicards. One is a small, 
manually-fed machine which is used 
for filling small requests for drawings 
in film form. The other is an automatic 
card-to-card printer which will repro- 
duce automatically an average of 600 
film cards per hour. All requests for 
reproduction are filled with dupli- 
cates reproduced by these machines, 
enabling the master file to be kept 
up-to-date at all times. 


COMPONENT 


of card - to - card 
printer is this specially adjusted 
automatic developer, eliminating any 
film development time lag. (Tecnifax) 


In CONCLUSION 


HE First microfilmed engineering 
drawing of ARGMA’s Mechan- 
ized Data Processing System was 
mounted into an EAM aperture card 
in October 1957. Since that date ap- 
proximately 7,000,000 microfilmed 
documents have been completely 
processed into EAM aperture cards 
and are in working files on the arsenal 
or have been furnished the using 
agencies. The above figure represents 
approximately 850,000 engineering 
drawings and related documents. 
Engineering documentation — sup- 
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plied on microfilm, mounted in aper- 


ture cards, has proved valuable from | 
the point of view of the Agency. Re- | 


duction in personnel and equipment, 
and an increase in efficiency have 


been achieved. The new policy has | 
demands on | 


not only eased the 


| 


ARGMA’s camera equipment, it has | 


saved appreciably in trans-shipping 
costs to the agency’s fifteen distribu- 
tion points. 

Much of the mechanical equipment 
now in use at ARGMA was developed 
by equipment suppliers who stationed 
personnel at Redstone Arsenal to work 
out, with ARGMA, adaptations of ex- 


isting equipment which would do | 


specifically required jobs at the 


Arsenal. 
RELATED Data HANDLING 


N ADDITION to the EAM microfilm 
I aperture card, ARGMA has for- 
mulated and put into its mechanized 
system other EAM punch card proj- 
ects which tie-in with and control the 
engineering drawing operation. These 
projects are designed so that they can 
be switched from a basic machine op- 
eration to a high speed computer 
operation with minute programming 
for maintaining accurate engineering 
records. 

One of the most outstanding EAM 
punch card projects is the Genera- 
tion Breakdown. This system was de- 
vised by ARGMA’s Documentation 
Center Personnel to meet the require- 
ments of handling related data for en- 
gineering drawings. This punch card 
deck is rather simple in design and 
is furnished by the contractors along 
with the engineering drawing micro- 
film card. From this one deck of 
cards ARGMA has the ability to pre- 
pare mechanically: 


1. A complete generation break- 
down to include nuts, bolts and 
screws for any Major Item of 
any given missile or rocket sys- 
tem. 

. Engineering Parts Lists. 

. Engineering Drawing Lists. 


. Parts Usage Lists. 


D We OO lo 


Accountability. 


An alphabetical line item num- 
ber numbering system, not to exceed 


. Engineering Specifications Lists. | 


. Engineering Drawing Number | 


six positions, has been devised for | 


this generation breakdown system. 
Through this system approximately 
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CARD-TO-VIEWER, or -paper, is possible with this reader-printer, invaluable in fast 


scanning of any microfilmed drawing. Hard copy can be made in ten seconds. Units, 
relatively low in cost, are placed throughout department. (Minnesota Mining & Mfg.) 


476,000 items for any one major item 
ean be mechanically controlled with 
the possibility of making approxi- 
mately 2,000 changes and additions 
between any two line items of that 
major item. This system is the only 
one of its kind known to be in 
existence and has been thoroughly 
tested and has proven to be the most 
effective and efficient method known 
in mechanically-controlling line item, 
or assembly, sequence. 

The specific objectives of this gen- 
eration breakdown punch card system 
are: 

1. To mechanize the preparation of 
an engineering document of 
parts contained in a major item 
component, in assembly order, 
of a given system. 

To mechanize the preparation of 

drawing lists. 

3. To mechanize the preparation of 
Specification Lists. 

4. To mechanize the preparation of 
Parts Lists. 

5. To provide a mechanized method 
of inventorying engineering 
drawings. 

6. To provide an aid for standardi- 
zation of specifications. 

7. To expedite and assist procure- 
ment. 

8. To mechanize the preparation of 


bo 
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used on or next assembly infor- 
mation. 
These objectives can be prepared as 
separate listing or reports, or, all ob- 
jectives can be listed or reported on 
one document. 


CARD-TO-CARD (duplicard) printer is specifically adapted to ARGMA require- 


Another outstanding EAM punch 
card project designed, formulated and 
prepared by ARGMA’s Packaging 
Data and Documentation personnel is 
the Master Index of ARGMA Packag- 
ing Data. This index is prepared and 
published in both Ordnance Part 
Number Sequence and Federal Stock 
Number Sequence in EAM punch 
card decks and in bound book form. 
It contains the item name, packaging 
specifications, cleaning method, dry- 
ing method, preservation type, protec- 
tive method, unit, intermediate and 
exterior quantity, weight, and cube 
plus the Ordnance Part Number and 
Federal Stock Number. By the devel- 
opment of approximately 50 Packag- 
ing Data Standards, this index re- 
placed the requirement for individual 
Packaging Data Sheets for approxi- 
mately 75% of the repair part items at 
a savings of thousands of dollars per 
year. 


Note 


Harry E. Parrerson, through 
whose help this article was prepared, 


is Chief, Documentation Services Unit, 
Army Rocket and Guided Missile 


Agency, Redstone, Alabama. For an 
overview of this installation, see Mr. 
William S. Hutchinson’s column this 
month, pages 6-8.—The Editors. 


ments. Geared to duplicate card printing for mass distribution, it handles 600 cards 
per hour. Agency currently has 15 distribution points. (Minnesota Mining & Mfg.) 
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Reproduction by D1ax0 


Denison Engineering evaluates tts obsolete equipment, 


then systematically compares new units on the market 


MMEDIATE ACCESS, in effect, to 
any of the thousands of draw- 
ings filed in our vaults, or new 

from the drafting boards, is now 
afforded engineers, sales and plant 
personnel and customers of Denison 
Engineering, through installation of 
new reproduction equipment,* which 
has also sharply reduced labor costs. 

Prints made to suit their respective 
needs are now supplied in half a day 
as routine, or in minutes if necessary. 
We have eliminated the expense of 
30 to 40 hours a month of reproduc- 
tion department overtime in the bar- 
gain. 

This improved service cuts lost 
working time throughout the com- 
pany where the lack of a drawing 
when it’s needed is critical—the saving 
is difficult to place a figure on, but 
obviously most important. 

In addition, we are serving cus- 
tomers (such as the U.S. Navy) faster 
and more economically by producing 
the several required originals of a 
drawing as cloth prints from the 
master rather than spending drafts- 
men’s time to make tracings. 

The demand upon a central repro- 
duction department such as we have 
reflects the working - against - time 


nature of our operations. Denison En-: 


gineering Division of American Brake 
Shoe Company employs about 500 
people in Columbus, Ohio, in the de- 
sign and manufacture of Denison 
“HydrOILic” products—hydraulic sys- 


*Made by Paragon-Revolute Division of Charles 
Bruning Company. 
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by William E. Baum 


tems. We have six regional offices and 
sales representatives in principal cities 
throughout the world. 


THe DENISON ORGANIZATION 


oMeE 65,000 original engineering 
drawings covering Denison prod- 
ucts and applications are maintained 
in a master file in our vault, under 
lock and key. The need for reference 
to drawings by engineering, produc- 
tion, sales, customers and_ others, 
must be met by the reproduction of 
many thousands of copies each week. 
These copies include: (A) Black- 
on-white cloth copies, several 
per drawing, which are in effect 
tracings of the master drawings 
serving as “working originals” to 
preserve the file masters. 
(B) Sepia prints, which are like- 
wise reproducible for wider dis- 
tribution. 
(C) And, blue-line prints of 
which 40 to 50 copies per draw- 
ing may be made for use in sales, 
engineering, branch offices, ser- 
vice, shop production, inspection 
and other functions. 


An average week sees the repro-_ 


duction department making some 150 
cloth copies, about 400 sepia prints 
and 8,000-10,000 blue-line copies. In 
addition to drawings, it will also 
handle several hundred original items 
such as schedules, charts, tabulations, 
etc., that might be requested by sales, 
accounting, service or other depart- 
ments needing one to 50 copies. 
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Our purpose had always been to | 
put print service on its present basis, 
with half-a-day delivery as routine 
and exceptional demands met “while- 
you-wait.” 

But in the effort to establish this 
with equipment formerly in use, the 
reproduction department was forced 
to overtime consistently, at consider- 
able cost in man-hours and hidden 
overhead. Fifty hours a month was 
not unusual. 

We believed that the answer to 
this situation lay in equipment—not 
the addition of more but in replace- 
ment with a new unit of higher 
capacity. 


ANALYSIS 


0, WE sought information on all) 
the diazotype machines available : 
and eventually spread the data on a_ 
large chart for comparison of the» 
various whiteprinters most recently » 
on the market.’ ) 
We recognized that high speed | 
operation depends for one thing on} 
the light source of exposure. Thus, | 
one of the factors on our chart wes F 


1A copy of the evaluation chart that Mr. Baum 
made up is not presently available. However, 
these are the characteristics that he evaluated in 
selecting the whiteprinter: Dimensions, Weight, 
Cylinder Diameter, Type of Delivery (front, rear, 
both), Electronic Speed Control, Voltage and Amp- 
erage Requirements, Output Speed in Feet per 
Minute, Copy Width, Lamp Wattage, Filtered Air 
Provisions, Safety Features, General Construction 
Features, Price, Service Availability, High Volume 
vs. Low Cost Comparison. 

All the major whiteprinting equipment manu- 
facturers were studied, with each make and 
model listed.—THE EDITORS. 
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DEALERS IN ALL PRINCIPAL CITIES 
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Win the higher pay 
of top-flight draftsmen 


using these proven 
drawing techniques 


There’s bigger money waiting 


for the man 
a 


go 
fo 


with a more 
complete 
knowledge of 
engineering 
drawing — and 
youll have the 
extra know-how 
needed to step 
up your income 
with the tech- 
niques this book 
makes plain. 
This best - sell- 
ing manual— 
used by thou- 
sands of engi- 
neers, designers, 
and draftsmen 
as an on-the- 
job reference—covers every vital step in 
the field of engineering drawing. Its 22 
chapters will bring you clear discussions 
of such subjects as the calculation of vol- 
ume, the code for materials in section, 
the effect of basic manufacturing on draw- 
ing, and much more. 


Ninth Edition of FRENCH’S 
A Manual of 


ENGINEERING DRAWING 


By Thomas E. French 


formerly, The Ohio State University 


and Charles J. Vierck 


University of Florida with the assistance of 


Ralph S. Paffenbarger 
The Ohio State University 


9th Edition, 744 pages, 8! x 9!/, 
1543 illustrations, $12.00 


With this easy-to-study manual you can fully 
master the “universal graphical language of the 
industrial world’’—you’ll know the right way to 
represent a three-dimensional part, tool, or struc- 
ture on paper—and be able to do it clearly, accu- 
rately, do it so your fellow-workers will know 
its exact size, make-up, and specifications! 

It brings you help right when you need it on 
the job—gives you all the essential facts on tol- 
erances—-explains projection—describes such spe- 
cial methods of drawing as oblique views, section- 
ing, developments, and pictorial sketching and 
finally it provides a detailed study of each class of 
engineering drawing. Over 1500 illustrations help 
make this book a ‘‘must”? for your working library! 


Check these features 


~ 6 rules for the precedence of lines 

+ a 6-point system for orthographic reading 
13-point checklist for tracing drawings 

2 methods to prepare forging drawings 

5 steps in preparing auxiliary views 

the 4 types of assembly drawings 

a checklist for structural steel detailing 

a checklist of minimum tolerances 

5 rules for the calculation of volume 
ASA thread symbols 

9 point method for making working drawings 


To: GRAPHIC SCIENCE, 
103 Park Ave., New York 17, N.Y. 


Please send me ...... copies of A Manual 
of Engineering Drawing at $12.00 each. A 
check or money order for 
is enclosed. 
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lamp wattage. Similarly, we set down 
the top-rated speed for each machine 
in feet-per-minute; capacity in width 
of prints handled; safety equipment 
which served to prevent improper 
operation and to limit any damage to 
drawings or machine; weight, price 
and other factors. 

Among the most important of these, 
we put the question of ease and con- 
venience of machine maintenance and 
the promptness of repair and replace- 
ment part service. With so much de- 
pending on a steady flow of prints, 
ruggedness of construction and other 
machine features that minimize oper- 
ating troubles and downtime were im- 
portant things to investigate. The out- 
come of this survey was the selection 
of a Revolute Star Whiteprinter, a 
product of Paragon-Revolute Division. 
Our needs dictated a 42” model and 
the highest of three available lamp 
wattages—150 per inch. 

In this machine we now have the 
means for expertly processing all 
types of work for maximum speed of 
production with the requisite print 
quality in each case. 

Experience in the reproduction de- 
partment shows that we now get this 
whether the originals are on cloth, 
paper, or even film. Personnel reading 
the prints have no need to guess 
about any fine detail and perhaps 
make a wrong assumption. 

It is now practical to use a lot of 
sepias, due to the print quality 
speedily and economically obtained 


from them. Sepias are also very suit- 
able to reproduce from when neces- 
sary. We are now better able to re- 
produce old drawings, some of them 
yellowing with age, especially when 
the originals are in brown line. Re- 
productions can be made at a speed 
of 15 to 20 feet a minute, as against 
no better than 5 before. 

As a consequence of the new 
printer, engineering, shop production, 
sales, inspection and other functions: 
at Denison Engineering affected in 
any way by the use of “reproduc- 
tions,” are being facilitated as never 
before through more rapid produc- 
tion of higher-quality prints. | 

Backlogs and expensive overtime 
work in the reproduction department 
are a thing of the past—to say nothing; 
of the incalculable costs of delay in| 
furnishing engineers, salesmen or 
other personnel with working tools. 


The Author 


WiiuiiaM E. Baum has been super- 
visor of Engineering Standards for 
Denison Engineering Division _ of 
American Shoe Company for the past! 
four years. Supervising a staff of 12) 
persons, he is in charge of research- 
ing and writing engineering standards: 
and changes for the Denison line of 
hydraulic system equipment. Prior! 
to this position, Mr. Baum was a field! 
service analyst for North American 


Aviation, Columbus, Ohio division. 


DEMANDS FOR 10,000 or more prints of engineering drawings per week are nov 


met with this one whiteprinter which has eliminated about 10 hours overtime a week 
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New Products 


Column Type Drafting Table 


Developed after extensive consumer 
research, a column type drafting table 
is now being marketed by Straube 
Go., Ltd., P. O. Box 358, Oakville, 
Ont., and Unitech, 50 Colfax Ave., 
slifton, N. J. The main characteristics 
% this new Kuhlmann drafting ma- 
shine are: (1) Design. It will fit in 
with any type of office set-up and 
vill harmonize with modern style fur- 
viture at a space saving of up to 40 
yercent. (2) Function. It has finger- 
ip control in height and angular ad- 
ustment. “Floating action” of the 
joard results from counter-balanced 
"rangement inside the column of the 


able. 


Jastic-Surfaced Diazo Paper 

A sepia-image paper with an un- 
isually long after-life has been an- 
ounced by Tecnifax Corp., Holyoke, 
flass., as especially suited for archival 
ise. It is recommended by the com- 
any to users who need permanent 
les but cannot justify the cost of more 
xpensive materials and methods, The 
jaterial is recommended for archival 
se for periods up to 25 years. “New 
fecnilith,” as the paper is billed, 
lastic-surfaced to resist moisture and 
yilage, and since sensitization is limit- 
d to the plastic layer, the 100 per 
ent rag paper base does not become 
rittle with age. 
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is made exclusively by — 


FOR A PERFECT POINT EVERY TIME 
ALWAYS USE “ece-Docut 


America’s Precision Lead Pointer 


Leading draftsmen and engineers find 
that Tru-Point is the perfect lead point- 
er for many reasons, one of them be- 
ing its extremely heavy base which en- 
ables them to place it directly on the 
drafting board without need of bolts. 
There’s no need to waste time going to 
another location. Save valuable time! 
Get one at your dealer’s today. Nearly 
every dealer has Tru-Point available. 


Variable Taper Model lets you dial the taper 


t 
ere SHORT 
LONG 

IN-BETWEEN 


For Perfect Lead Points — Blunt to Hairline. 
Two Models 


Standard Model gives you points up to 
%" long without breaking. Just insert 
lead and rotate lid. 


ELWARD MANUFACTURING CO. 
Baker Street e Coloma, Michigan 


On 


December 
Graphic Science 


PE 


is moving to 


x-acto" 


PENKnife// 


The world famous X-acto knife in a 


the country! 
Our 
New 
Address is e So Safe! Crystal clear ‘‘See-Thru’’ 


brand new “carry-about” case! 


e@ Famous X-acto Knife Features! All the features 
of the famous Interchangeable Blade X-acto Knife. . 
Takes 3 styles of surgically sharp blades—specially 
designed for precise cutting and slitting operations. 


Plastic Cap 
reveals the blade. No mistaking it for anything 
but a knife when carried with other capped 


Wilton Center instruments. Open 
and 
iIlton e@ Always Convenient! Just clip it to your 

Wilton, Conn. pocket ad carry it with you everywhere. Sep aid 
action! 
For immediate improvement in efficiency ne 
accuracy and safety switch to X-acto! Pee el 

Phone: , rep 


POrter 2-5564 


the cap (like 
a pen) and clip 


(Here’s an idea! The X-acto 
PenKnife can be imprinted. 


It makes an excellent business it to your 
gift. Complete details, with Fi aeyct 

quantity prices, sent No. 3-ST | p eet 
upon request.) Actual always handy. 


Size 


—— Sample Offer — =I 


HANDICRAFT TOOLS, Inc. 

Div. of X-ACTO, INC. 

48-99 Van Dam Street, 

Long Istand City 1, N. Y- 

Enclosed is $1.00. Please send 
me a PenKnife with 
ber. (specify #10, 
blade) blade and free illustrated 
catalog of X-acto precision knives, 
blades, and tools, 


for small, fine 
No, 10- general cutting, 


for fine angle 


Name 


Address | 


cutting, deer 
No. Mh cuts, narrow Gampariy 
| tor ai boles, 
: — notches,  sten- 
- Me cils — in thin City. Zone State. 
materials, pas = 
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Adhesive Black Mask 


An adhesive-backed, pressure-sensi- 
tive black paper designed especially 
for technical publication masking re- 
quirements has been announced by 
Graphicraft, P. O. Box 509, Westport, 
Conn. The paper is imprinted in red 
with a calibrated grid for convenience 
in measuring and squaring accuracy. 
Ten- by 13-inch sheet size adequately 
covers the oversize pages used for 
MIL-M-005474. Material also has ap- 
plications in the preparation of charts 
and graphs, art mechanicals, and 
photograph masking. 


Sy 


Stainless Steel T-Squares, Tri- 
angles, Straightedges, and Pre- 
cision Drawing Instruments. 
Circular and Linear Engraving. 


CATALOG ON REQUEST , 


THEO. ALTENEDER Fa sons | 


1221 Spring Garden St., Philadelphia 23, Pa.. 


New “Products 


Drawing Instrument 


A new drafting tool, said to perform 
all of the functions of protractor, com- 
pass, ruler, parallels and angles, has 
been developed by~ Smith - Drake 
Corp., 1206 South La Brea, Ingle- 
wood, Calif. Called Proco-Rule, the 
device utilizes a set of gripping wheels 
assembled in the plastic body to roll, 
and still hold exact alignment. The 
6-by-2-inch rule is made of tinted 
plastic; scales are integrally molded. 
All four straightedges are identically 
bevelled. Sample Proco-Rules may be 
obtained by sending one dollar (plus 
10¢ for handling and postage) to the 
manufacturer, 


aco Seance ee 


ge es aed Rs 
PETER GOES. 


Calibrated adjustable curve drafting instruments. 
1’-2" to 2'-0" long. Price $7 to $15 
More than 2000 now in use. 


ALBERT G. DANIELS, Winnsboro, S. C. 


a 


ALL TYPES OF REPRODUCTIONS 
DRAFTING SUPPLIES 


SOLINE 
AQUAZO 


22 


Salar Products 


A New Quality Standard 


for Ammonia 
for Sepia Moist 
DRY PHOTO for Photographic-like Prints 


Write for catalogue. 


SOLAR PRODUCTS 34 So. |éth St., Phila. 2 Pa.—Ph: LOcust 3-4688 


for 
Diazo Papers 
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Diazo “Blueprint” Blue 


A new, dry process, direct prir 
paper that yields a blueprint blu 
from negative masters has been ar 
nounced by Frederick Post Co., 365 
N. Avondale Ave., Chicago 90, Il 
The paper has been field-tested, ac 
cording to company spokesmen, in 
number of West Coast plants wher 
“half - size” reproduction program 
have been inaugurated. The pape 
(201M) Diazo Blueprint will provid 
a wide printing range, and give excel 
lent whiteline detail on a smooth blu 
background. 


Ellipse Template Set 


A “professional” quality series c 
ten ellipse templates is now bein 
marketed by Timely Products Co. 
Baltimore, Ohio. The series include 
a total of 246 ellipse cutouts fron 
150° through 60° in increments of 5° 
from %- through 2%-inches on th 
major axes. Each template has a 
extended tab showing the degree o 
the cutouts it contains. Pinholes fo 
both major and minor axes for cente 
ing or locating of each ellipse are indi 
cated. The templates, 6- by 10-inches 
are made of tinted Eastman Tenite I 
plastic. Set retails for $9.50. 


New Lettering Pencil 


A lettering pencil designed for us 
with the Leroy Scriber has been an 
nounced by Keuffel & Esser Co. 
Third & Adams Sts., Hoboken, N. ] 
The .020 pencil is designed to produe 
uniform lines throughout an entire jo! 
without repointing. Line width uni 
formity is attained with a very thi 
lead, which has the diameter of | 
.020 pencil. Lead can be advanced b 
turning the pencil in the scribe 
Pencil is packaged in a plastic cas 
with lead dispenser and 24 refills 
Complete information is available i 
a four-page illustrated pamphlet ob 
tainable from K&E. 
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Dry Diazo Developer 


A low cost continuous-action de- 
veloper of the portable, rotary type 
has been announced as a companion 
unit to the Blu-Ray Whiteprinter by 
Reproduction Engineering Corp., Es- 
sex, Conn. The Blu-Ray Diazo De- 
veloper will develop prints up to 42” 
in width (of any length), at variable 
speeds of from 4” to 72” per minute. 
Providing faster print developing pro- 
duction than the conventional stack 
or tube type developers, it does away 
with the inconvenience of filling am- 
monia cups. Practically odorless, the 
developer is charged by tipping up 
a 16-ounce plastic bottle of ammonia; 
it tips down to drain. Venting is de- 
$cribed as usually not necessary. 


Drafting Table 


Modified Deluxe Auto-Shift table, 
offering a low-position drawing board 
with a vertical adjustment of 31%” to 
40%’, has been announced by Hamil- 
ton Mfg. Co., Two Rivers, Wis. The 
low board position, combined with a 
posture-type chair, is said to provide 
exceptional working comfort. Vertical 
adjustment is operated by a foot 
pedal, and the counterbalanced top 
san be tilted from 0 to 90° by means 
of a hand lever release. An L-Contour 
sr Auto-Shift reference desk may be 
ised in conjunction with this model 


jsoard for “lay down” space. 
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TAKES THE 


HEART | 


RIGHT 
OUT OF 


A BIG 
MACHINE... 


TABLE MODEL 
WHITEPRINTER! 


Bruning’s new table-size Copyflex Model 320 gives you big machine capacity 
and performance at a price that puts many a big machine to shame! It’s 
the perfect whiteprinter for firms and departments with big tracings — 
but with small reproduction budgets, cramped machine space, or both. 


The amazing Model 320 gives you practically everything important 
you'd look for in a big machine .. . 42” printing width... mechanical 
speed up to 25 fpm . . . complete development of all types of materials at 
single pass through the machine at any machine speed ... simple, one- 
knob speed control. Add to those the exclusive Copyflex advantages: 
fume-free operation, no vents, no plumbing. And, finally, to win the hearts 
of all, the 320 produces sharp, black-on-white prints at the low cost of 
only 1% cents per square foot! 

Whether it’s your first whiteprinter or an auxiliary whiteprinter, you 
just can’t afford not to investigate the low-cost, high-output Model 320. 


BRUNING 


Low-Cost Diazo Reproduction at Its Best! 


Charles Bruning Company, Inc. Dept. 12-BA | Se 
1800 Central Rd., Mt. Prospect, Illinois b 


Offices in Principal U. S. Cities ae u 
In Canada: 103 Church St., Toronto 1, Ont. 


Please send me more information on your new Copyflex 
Model 320. 
See ee Title 
Company. 
Address 
City 
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NOW... 


PRODUCE 
HALFTONE 
DIAZO MASTERS 
ELECTRONICALLY 


Incorporate photographs in 
your bulletins, proposals, 


drawings...... WITHOUT 
DARKROOM OR CHEMICAL 
PROCESSING. 


Fairchild Graphic Equipment, originator of 
electronic halftone engraving, now offers a new 
photographic master for diazo reproduction. 
Used in combination with Polaroid®—Land 60- 
second photography or any photo prints and 
the Fairchild SCAN-A-GRAVER®, it permits 
you to produce photo-illustrated material quick- 
ly and economically. 


Through this unique process you can expand 
the usefulness of your offset duplicating and 
diazo reproduction equipment by adding a new 
dimension—photographs. 


Job is finished in minutes—not hours— 
without: 


® DARKROOM PROCESSING 
® CHEMICALS 


© SPECIAL SKILLS 


SEE A DEMONSTRATION AT 
FAIRCHILD BOOTH +4250 


4th Annual International Visual Communications 
Congress 


Hotel Sherman, Chicago, Dec. 3-6, 1960 


IRGHILD sme 


Division of Fairchild Camera and Instrument Corp. 


Fairchild Drive, Plainview, Long Island, N. Y. 
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The Book Shelf 


TECHNICAL ILLUSTRATION (New Edition), by A. D. 
Pyeatt Higgins Ink Co., Inc., Brooklyn, New Yorks 
1960 ($5.00). ) 

NEW EDITION of TECHNICAL ILLUSTRATIOM 

came across my desk a few days ago and I ant 

delighted with it. I think you will be, too, espe: 
cially if your work has anything at all to do with pictoriap 
presentation of things technical. Mr. Pyeatt’s history ini 
industry has taught him what the proper proportions are 
of text and illustrations. His text is amply clear; his illus‘ 
trations are even clearer. From his teaching experience ha 
knows exactly where student pitfalls are. And from his 
industrial experience with Douglas Aircraft Company, he 
knows exactly the kind of quality a professional should 
produce. 

This new book is not going to turn you into a prow 
fessional technical illustrator. You would need a tremen} 
dous amount of practice and study, as in any worth whilé 
skill, to do a good job. But what you can get out of 
Pyeatt’s treatise is a very sound, fundamental viewpoint 
in addition to a mass of authentic and indispensabld 
knowledge. Most of the material, the basic factual mate+ 
rial, is available in many scattered places and also in 
several other books on the same subject. But nowhere have 
I seen it so concisely set up and so well illustrated. 

TECHNICAL ILLUSTRATION is in seven chapters: 
Industrial Visual Aids deals with the history of technicai 
illustration and its: functions; technical manual require: 
ments; and industrial visual aids, and other matters. Per+ 
spective Drawing covers choice of method; basic principles 
and types; the language of perspective; one-, two-, and 
three-point defined, explained, and compared; and free: 
hand sketching. Axonometric Drawing differentiates and 
defines isometric, dimetric, and trimetric; and gives in4 
dustrial uses and advantages of isometric. Time Savers 
does just about what you would expect; one or two items 
in the chapter might come to your rescue some day. The 
Correct Use of Drawing Ink has some useful information 
and is not overburdened with too many mentions of 
Higgins Ink Company. Rendering Techniques covers defi- 
nitions of rendering types, basic principles, tools and 
materials, line rendering techniques, and full rendering 
techniques including wash and airbrush. Technical Man- 
ual Illustration is very. full of meat for illustrators and 
writers of manuals both; it is the longest chapter and very 
well done indeed. 

If you have any interest in these topics, I think you 
ought to go out of your way to get a copy of the new 
edition of TECHNICAL ILLUSTRATION. I am sure you 
will enjoy it and profit by it. 

I believe that Higgins Ink Company will welcome your 
request for more information. LW. 
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New Literature 


Catalog of Type and Art printed on 
acetate (or substitute materials, op- 
tional), is being offered by Mico 
Type, Inc., 6551 Sunset Blvd., Los 
Angeles 28, Calif. The catalog, No. 4, 
is described as containing the largest 
selection of type faces, symbols, and 
numbers ever offered on acetate. 


Drafting Table Lamps, a_ brochure 
recently published by Luxo Lamp 
Corp., Dock St., Port Chester, N. Y., 
and 1683 Jerrold Ave., San Francisco, 
Calif,, is now available. Lamps, of 
unusually good design, supply perfect 
light for detail work, can be tilted or 
raised or lowered to any position on 
the board. Request Form 116. 


Catalog of Drawing Instruments, 124 
pages, is described as containing the 
“most complete line of drawing and 
measuring instruments and equipment 
available from any one source,” by 
supplier, Alvin & Co., Inc., Windsor, 
Conn. Firm describes publication as 
particularly intended for engineering 
departments, and other volume pur- 
chasers, including dealers, schools, and 
colleges. The new catalog is free to 
those who make a written request on 
letterhead. 


Visual Aids for Drafting Rooms, a 
brochure published by the O. A. Ol- 
son Mfg. Co., 712 Tenth St., Ames, 
Iowa, is available on request. The 
devices described and illustrated are 
transparent projection boxes and ac- 
cessories, in both students’ and in- 
structors’ models, and a wall chart of 
U. S. standard system of letters and 
numbers. Price list may also be re- 
quested. 


Pencils Catalog, presenting a broad 
variety of pencils to suit standard 
and specialized requirements in draft- 
ing room, office, studio, workshop, 
school and home, has been released 
by J. S. Staedtler, Inc., 25 Dicarolis 
Court, Hackensack, N.J. Eighty-one 
items are shown and described, in- 
cluding a wide selection of profession- 
al drafting pencils. Copies are avail- 
able on request. 
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ENGINEERING DRAWING SERVICES 


Drafting — Reproduction — Microfilming — Technical Illustration — Consulting 


JAY BERGEN & ASSOCIATES 
Consultants 


Cost Reduction ® Value Analysis © Manufacturing Process 
Analysis © Engineering & Manufacturing Standards 
Military Standards 


Microfilming & Data Retrieval ¢ Technical Information 
Services ® Design & Drafting ¢ Simplified Drafting ¢ 
Engineering Procedures 


72 Pinewood Road, Stamford, Conn. 


WOodward 6-3359 


KEYSTONE BLUE PAPER CO. 


1230 ARCH STREET 


COATERS OF QUALITY 
REPRODUCTION PAPERS 


SINCE 1886 


PHILA. 7, PA. 


YOUR ORTHOGRAPHICS CONVERTED 
TO ISOMETRICS OR PERSPECTIVES IN 
LINE OR COLOR 


Write to 


SIDNEY SMITH ¢ DESIGN 


1147 EAST 54th STREET 
BROOKLYN 34, NEW YORK 


ENGINEERING 
DRAWING SERVICES 


*A Special Ad Feature 
Independent organizations hav- 
ing services to offer local engi- 
neering department supervisors 
can take advantage of the re- 
duced rates given to regional 
services using this special sec- 
tion. $15.00 a column inch. 

For more information, write 

Advertising Department, 
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Wilton Center, Wilton, Conn. 


Letters 


(Continued from page 4) 
35mm microfilm in lieu of the Neo- 
flow system which in his own words, 
“results in large savings.” Perhaps it 
is because the Department of Defense 
looked at the “big picture” instead of 
drum-beating for a pet project. 

In closing, I must add that the 
opinions expressed here are not only 
mine, but express the views of the 
great majority of people who have 
been faced with illegible, non-stand- 
ard drawings to be used not just by 
one activity but several activities. 
Only by standing back and taking a 
broad overall look at the entire prob- 
lem in the Department of Defense can 


Technical Fountain Pen Folder, (No. 
K785), describing the non-clogging 
Rapidograph fountain pen with seven 
interchangeable drawing point sec- 
tions, is offered by Koh-I-Noor Pen- 
cil Co., Bloomsbury 6, N. J. 
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we fully realize the long term gains 
evolving as a result of standardization 
in the drawing field. Value engineer- 
ing must also take this broad overall] 
look before it can perform its true 
function. As Mr. W. W. Thomas, of 
RCA, stated in his article in the 
September 1960 issue of Graputic 
Science: “The transfer of costs out 
of the drafting department into the 
shop is no saving. So be sure first, that 
your cost reduction program is not 
just a ‘cut down on drafting’ pro- 
gram.” Epwarp E. Moravec 
Department of the Navy 

Bureau of Ships 

Washington 25, D. C. 


Mechanized Card-finding Brochure 
(WSP-18), presenting large and small 
card-finding units, both mechanized 
and hand-operated, is offered by 
Wheeldex & Simpla Products, Inc-, 
1000 N. Division St., Peekskill, N. Y- 
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Graphic Perspective 


The History of Technical Drawing 


aC ATIENCE — Courage—Hope” 

is written on the base of 

a memorial — one of the 
oldest—which was erected in 152 B.C. 
commemorating the building of an 
aqueduct by the engineer Nonius 
Datus, to serve the town of Saldea. 
The structure, one of 21 long-distance 
ducts built by the Romans to trans- 
port water, was just over 13 miles 
long, and ran through a tunnel 1,404- 
feet in length. Why all the figures?— 
and to add a further question, could 
it have been possible to build these 
without technical plans? It can be ac- 
cepted with certainty that many 
technical drawings were made 
through which those Roman engineers 
expressed their ideas! 

Who were these men who knew 
how to build canals, bridges, sub- 
terranean channels and aqueducts, 
seige machines and catapults? Today 
we admire these antique buildings. 
Could they have been possible with- 
out the assistance of experienced 


This is the first part of Chapter II of an 
authoritative and beautiful book, THE HISTORY 
OF TECHNICAL DRAWING, by Franz Maria Feld- 
haus published in 1959 by Franz Khulmann, K.G., 
of Wilhelmshaven, Germany as GESCHICHTE 
DES TECHNISCHEN ZEICHNENS. We are indebted 
to the publisher for the translation, as well as 
for permission to republish this fascinating work. 
It will be continued in this department from 
month to month, until completed.—The Editors. 


The Technical Professions | 


technicians possessed by patience, 
courage and hope? We put tech- 
nique side-by-side with art today 
but forget that art and handicraft, 
especially the occupation of metal 
workers was described by the Greek 
word techne in songs by Homer. 
Those who practiced it were called, 
in Greek, technites. 


The Romans classified under the 
description “architecture” anything 
that was built, including cities, streets, 
buildings, machines, mills, lifting gear, 
organs, pumps, war machines, etc. 
The training of the architectus can 
well be compared with that of the 
engineer in our times who has been 
academically educated, for we read 
in the most important collective work 
in Roman literature: The Architectura 
by Vitruv (circa 35 B.C.) about the 
essence of architectura and the educa- 
tion of the architect: 


Theory and practice must go hand 
in hand. The architectus must be 
talented as well as willing to learn. 
He must be stylistic, versed in draw- 
ing, schooled in geometry, not ig- 
norant in the laws of optics and 
arithmetic. He must know history, 
be acquainted with the philosophers 
and also understand music. He must 
not be ignorant of the art of healing 
and must be familiar with the de- 
cisions of lawyers. He must know 
astronomy. 


‘governors of Africa to persuade per 


Vitruy stresses that the architectus 
must be an ingenious inventor. 

Men of such many-sided educationy 
bore great responsibility under Romans 
administration, particularly under the 
dictators, who used the builders’ skill 
only too willingly to increase their owr1 
fame. Emperor Tiberius, a melancholy; 
and suspicious dictator, condemned: 
builders of machines and their helperg 
to fights with gladiators when a ma-~ 
chine, scaffold or some other construc~ 
tion did not turn out right (around 
30 A.D.). Roman Emperor Alexandenq 
Severus founded around 228 A.D. a: 
technical school where mechanics and 
engineers (architecti) could be 
trained among members of other 
learned professions. The sons of poor 
but free parents who attended this 
school received free corn from the¥ 
state. Approximately 60 years laten 
the Emperor Diocletian enforced a tax 
in order to pay the fees of teachers 
of architecture. 

Training for the architectus de- 
manded a high standard of education 
as can be seen by an order of the East 
Roman Emperor, Constantin I, dating 
from 334, in which he instructs the 


sons of about 18-years of age who 
were already versed in all the sciences. 
to train for the position of architectus.: 
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